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THE Telegraph Company has been strugglingalong under unusual difficulties this year.
The line wire was in very bad shape at the be-
ginning of the year, and almost a mile of it was
cut down by telephone linemen. This has cut
out the southern portion of the line, and the poor
condition of the remaining part made some de-
cided action necessary.
Through the kindness of the John A. Roeb-
ling's Sons Company, the reconstruction of the
entire line has been made possible. Mr. A. B.
Conover, Manager of the Chicago house, has, in
the name of the firm, presented to the Rose Poly-
technic Telegraph Company, four miles of gal-
vanized iron telegraph wire. The Student Coun-
cil has appropriated a sum sufficient to pay for
the line work, and unless some unforeseen delay
arises, the new line should be working the latter
part of this month.
The Telegraph Company takes this oppor-
tunity to thank the Roebling Company, as well
as Mr. Conover, personally, for the courtesy ex-
tended, and desires to express its sincere appre-
preciation of their kindness.
WE take pleasure in publishing this monthan article on "Superheated Steam," by
Prof. Wagner. The study of the effects of super-
heating steam is now an important branch of
Steam Engineering, and we are sure that Prof.
Wagner's article is a valuable contribution on the
subject.
Our Alumni contributor is Mr. R. R. Warfel,
chemist for the Babcock-Wilcox Co., who has
given us some valuable notes on the Metallo-
graphy of Steel.
MEMBERS of the Senior Class in Electricaland Mechanical Engineering are taking a
special elective course in Civil work under Prof.
McCormick. The course is to consist of lectures
on the adjustment and use of instruments, rail-
road curve work, and later in the Spring about a
week of field work is to be given.
ANOTHER basket-ball season has come andgone, and the record made by Rose is noth-
ing short of remarkable, when we consider the
showing made at the first of the season. Four
of the old men were back, but owing to an in-
jury received during the summer, Thurman was
unable to play the first part of the season. In
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the first game our team was completely over-
whelmed by Wabash. The second game resulted
in another defeat, but about this time the old-
time Poly team work began to reassert itself.
The succeeding games brought an unbroken
series of victories to Rose, and visions of State
honors made the team work bard for the final
struggle with Wabash. The race for the cham-
pionship quickly narrowed down to three colleges,
Wabash, Purdue and Rose. Indiana was de-
feated by all of them, as well as by Earlham, and
was therefore out of the running.
The final game with Wabash was close in
the extreme, but Wabash won, and by a de-
cisive victory over Purdue a few days later, es-
tablished an undisputable hold on the champion-
ship. Purdue consistently refuses to play us,
giving no reason whatever, and as long as we have
no game, the title of second in the State is en-
tirely a matter of claim. We of Rose claim this
title because we believe we have the better team,
and because Purdue refuses to play us. Purdue
will probably claim it on comparative " dope."
Neither will count for much without a game to
decide, and as Purdue refuses to play, we feel
that we deserve the title of "Second in State
Championship."
From the team's point of view the season was
most enjoyable. The three-day trip to Hanover,
New Albany and Greencastle was perhaps the
most pleasant one ever enjoyed by a Rose Poly
team. No one was injured during the season
except Trueblood, and his dislocated shoulder
was fortunately not of a serious nature.
The financial end of the season was well taken
care of by Manager Butler, and he deserves credit
for the thoroughly competent manner in which
he conducted it.
In conclusion, let us thank every one who
helped in carrying out the necessary details, and
hope that next year we shall succeed in climbing
one point higher in the State Championship race.
E extend a hearty welcome to Mr. Roger
DeL. French, who has become a member
of the Faculty. He is a graduate of Worcester
Polytechnic Institute, of the Class of 1905, hav-
ing the degree of B. S. in Civil Engineering.
Since graduation, he has been engaged in practice
and work with Prof. French at Worcester. He
will assist Prof. McCormick in Freshmen Mathe-
matics and Civil Engineering.
A SENIOR trip has been definitely decidedon. The Class of 1906 will visit Louisville
in May, and as guests of the Rose Tech Club of
that city, will spend about a week seeing the
sights of interest to engineering students.
In this line Louisville presents opportunities
unsurpassed by any city in this part of the
country. For Civil Engineers there is an endless
variety. Three bridges across the Ohio, the
water purification plant, the Louisville and Port-
land canal, the river improvement work, may be
mentioned as the foremost attractions. Mechan-
ical and Electrical Engineers will find much of
interest in the various power houses and manu-
facturing concerns. The railroad shops of the
Louisville & Nashville Railway are a splendid
example of modern machine, car and locomotive
shops. A side trip to Mammoth Cave is contem-
plated, provided enough members decide to go,
and will be well worth taking.
As for entertainment during their visit, the
Seniors can rest assured that the Rose Tech Club
will more than do its share. The club consists
of about twenty members, and their lively inter-
est in Rose was shown in their entertainment of
the basket-ball team on its recent trip to Louis-
ville.
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RECENT INVESTIGATIONS OF SUPERHEATED STEAM.
By F. C. WAGNER.
WITHIN the past decade superheated steamhas come into commercial use to such an
extent that a more accurate knowledge of its
properties is very desirable.
It has been shown by numerous tests that
steam turbines are much more efficient when sup-
plied with superheated steam than when using
saturated steam.
Recently also considerable progress has been
made in the use of superheated steam in recipro-
cating engines. In a paper read before the
American Society of Mechanical Engineers in
1904 Prof. Jacobus reports tests upon a compound
reciprocating engine working under steam of 147
pounds gauge pressure superheated at the throt-
tle 352.5 degrees Fahr. and with a vacuum of 25
to 26 inches of mercury. The heat consumption
per horse power per minute was found to be 205
B. T. U. at 474.5 horse power; 203.7 B. T. U.
at 420.4 horse power; and 208.8 B. T. U. at
276.8 horse power. When the same engine was
supplied with saturated steam at the same pres-
sure and about the same vacuum was maintained,
the heat consumption per horse power per min-
ute was 248.2 B. T. U. while developing 406 7
horse power.
In the 1904 volume of the Transactions of the
Amer. Soc. of Mech. Engs., Mr. C. V. Kerr
quotes some tests by Prof. Schroeter on a 220
horse power Van den Kerchove engine of the
horizontal compound reciprocating type, in which












132.2 0 27.9 12.06
128.9 98 27.8 11.00
131.6 310 27.8 8.86
It is evident from these quotations that the use
of superheated steam with reciprocating engines
is attended with marked economy. Inasmuch,
however, as it requires more heat to make a pound
of superheated steam than it does a pound of sat-
urated steam, and since the superheater adds to
the cost of the power plant, it evidently is a mat-
ter of considerable imprtance to know exactly
how much additional heat is needed to superheat
a required number of degrees. This depends
upon the value of the specific heat of super-
heated steam.
Regnault, in his classical investigations upon
the properties of steam, determined the specific
heat of superheated steam at atmospheric pres-
sure, and for a range of temperatures up to 227
degrees Centigrade. He found it to be practically
constant and equal to .4805. This value has
been widely used by the engineering profession,
especially in determining the percentage of mois-
ture by the throttling calorimeter. It has been
found to give results agreeing with other meth-
ods of determining moisture. The more recent
investigations confirm this value for the particu-
lar pressure and range of temperatures.
With the use of superheated steam both in
steam turbines and in reciprocating engines
there has arisen the question as to whether the
specific heat of superheated steam is the same at
higher pressures, and if not, what the values are
for different pressures and temperatures.
One of the earlier experimenters in this line
was Mr. J. H. Grindley, whose method and re-
sults are given in the Philosophical Transactions of
the Royal Society, London, for 1900 His method
was to allow saturated steam at a high pressure,
from which the moisture had been removed by
passing it through a separator, to expand to a
lower pressure through an orifice. He took spe-
cial care to prevent radiation losses by surround-
ing the chamber into which the steam expanded
by a steam jacket filled with steam at the same
temperature. A set of experiments was made, all
starting with the same initial pressure, but expand-
ing into different lower pressures. Thus the to-
tal energy per pound of steam was always the
same, since the steam started in the same initial
condition and no external work was done other
than that which is always done in the generation
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of steam at constant pressure, and which is in-
cluded in the values of the total heat given in the
steam tables. Similar series of experiments were
made, starting at different initial pressures. Each
set of experiments furnishes data for constructing
a constant energy curve on a diagram in which
pressures are abscissas and temperatures are or-
dinates, and the amount of energy corresponding
to each curve reckoned above freezing point is
known. The distance parallel to the axis of tem-
peratures from one of these curves to another
gives the number of degrees which the steam will
be superheated at constant pressure by a quan-
tity of heat equal to the difference between the
amounts represented by the two curves.
The results obtained by Grindley are open to
objection for two reasons. First, small amounts
of moisture were apparently present, as is shown
by his curves following the saturation curve for
a short distance. Second, the thermocouple
which measured the temperature of the throttled
and superheated steam was directly in front of
the orifice and only a short distance away. Con-
sequently it is quite probable that the steam at
the time of passing this thermocouple was still
moving with a high velocity and that all the
kinetic energy of the jet had not been converted
into heat energy.
A somewhat similar -method was used by
Griessmann. The steam, instead of being throt-
tled by an orifice, was forced through a plug of
silk fibres. The work thus done in overcoming
friction was picked up again by the steam, so
that the only external work done was that in-
volved in the generation of the steam at constant
pressure. This method seems preferable to that
of Grindley. Griessmann was also successful in
removing the moisture from the saturated steam
before expanding. Griessmann, like Grindley,
regarded the variation in the specific heat as due
to the temperature. A careful study of his ex-
periments indicates that the range of tempera-
tures employed by him was too narrow to show
with any certainty how the specific heat varied
with the temperature. His experiments do
show, however, a regular variation of the specific
heat with the pressure. I have averaged Griess-
mann's results as given in the ,Zeitschrzyt des
Vereines Deutcher Ingenieure, for Dec. 19 and 26,
1903, and converted them into Eng!ish units
with the following results:
Absolute Pressure. Specific Heat at






































of experiments to determine the specific heat of
superheated steam by measuring the heat re-
quired to be removed in order to cool a measured
weight of superheated steam about 10 degrees
centigrade at constant pressure, The results are
quoted in part by Prof. Carpenter in the Sibley
Journal of Engineering for May, 1904. Prof.
Jones has very kindly supplied me with the more
complete results, which are as follows:
Absolute Pres-
sure.

























referred to is a straight line repre-
sented by the equation, c1,=.462+.001525p.
The temperature of the entering steam averaged
about 190- Cent. and of the outgoing steam about
180° Cent., so that the temperature for which
the specific heat was determined was substanti-
ally 185' Cent. in all the experiments.
These results agree very fairly with those of
Griessmann, showing a steady increase in the
value of the specific heat as the pressure in-
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creases. The values at corresponding pressures
are smaller than Griessmann's, which is in entire
agreement with Lorenz's experiments about to be
referred to. Lorenz found that the specific heat
diminished as the temperature increased, the
pressures being the same. The average temper-
ature in Griessmann's experiment as given above
was 305.2° Fahr., or 151.5° C., as compared with
185° C. in Prof. Jones' experiments.
A direct method of determining the specific
heat of supel heated steam was used also by H.
Lorenz, whose experiments are described in the
Zeitsch?gt des Vereins Deutcher Ingenieure for
May 14, 1904. He superheated the steam by a
gas furnace and then passed it through a water
calorimeter at constant pressure. The steam
used was condensed and weighed. The tempera-
tures of the cooling water before and after pass-
ing through the calorimeter, as well as the quan-
tity of cooling water, were determined. Af-
ter making proper corrections for radiation losses
the value of the specific heat at the measured
constant pressure is readily calculated. The
values obtained were as follows:
Average Abso-Average Tens- Average Tern- Specific Heat
lute Steam perature of perature of at
Pressure. Steam. Steam. Constant
Lbs. per sq. in. Degrees Pahr. Degrees Cent. Pressure.
27.5 405.6 207.6 .531
26.9 561.2 294. .492
61.3 401.7 205.4 .583
57.6 563. 295. .484
56.0 642. 338.9 .478
97.0 405.6 207.6 .642
97.0 534.7 279.3 .568
98.8 609.8 321.0 .555
127.6 432.2 222.4 .698
127.7 503.6 262. .640
127.8 596.8 313.8 .570
In these experiments both the temperature
range and the pressure range were considerable,
and there is no room for doubt that the specific
heat varies with both the pressure and the tem-
perature. It increases with increasing pressure
and diminishes with increasing temperature.
The problem has been attacked from a still
different standpoint by R. Linde, in a paper pub-
lished in the Zeitschrzft des Ver. D. Ing. for Oct.
28, 1905. Making use of a new and careful de-
termination of the specific volume of superheated
steam at various pressures and temperatures,
Linde has constructed an equation for superheated
steam, and by the general well-known equation
for specific heat at constant pressure he calculates
the values of the variable part of the specific
heat. Assuming that the constant term in the
specific heat is such as to give Regnault's value
of .480 at atmospheric pressure he calculates the
specific heat at constant pressure to be as fol-
lows:
Pressure
Lbs. per sq. In.
Mean Temperature







This also shows that the specific heat of super-
heated steam increases with the pressure and the
form of the equation used by Linde shows that
the specific heat also decreases with the tempera-
ture when the pressure is constant. The equa-
tion proposed by Linde to represent the relation
between the pressure, volume and temperature
of superheated steam is p v=BT-p (1-4-ap)
IC (373)B-D1 where B=47.1; a=.000002;
C=.0310; D=.0052. By introducing the equa-
tion for the adiabatic of superheated steam he
deduces for the value of the specific heat of steam
at constant pressure: cl,=An B-i-3p (1-1-ap)
C1373\3)
T 
. A is the reciprocal of the mechan-
ical equivalent of a calorie in kilogrammetres ;
n = 7 
- 
, =4.2 ; p is the pressure in kilograms
y 
per square centimetre; and T is the absolute
temperature in degrees Centigrade.
Using this equation of Linde I have calculated
the values of c,, for a constant temperature of
200° Cent. and also for a constant temperature
of 300° Cent, with the following result:
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Absolute Pressure.




42.66 .497 .481 .6
56.88 .508. .486 s




In the Physikalishe Zeitschrift for Nov. 9, 1905,
is a preliminary notice by 0. Knoblauch of
further experiments made to determine the spe-
cific heat of superheated steam. The method
used was quite different from those of previous
experimenters. The steam under pressure from
the boiler was first passed through a series of
chambers containing electrical heating coils,
where it could. be superheated to any desired
amount. A portion of the superheated steam
was then passed through a copper coil immersed
in an oil bath and still further superheated, after
which it was condensed and weighed. The tem-
peratures of the superheated steam, both before
and after passing through the copper coil, and
the amount of electrical energy absorbed by the
steam were determined, and from these the spe-
cific heat was calculated. The energy absorbed
by the steam in the copper coil was determined
by finding the difference between the electrical
energy required when the steam was passing and
that required to maintain the oil bath at the same
temperature when the steam was shut off. Mr.
Knoblauch does not give the numerical results,
but states that his tests were made at 2, 4, 6 and
8 atmospheres pressure and at intervals of 50° up
to 350° Cent., also that the values obtained agree
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I have plotted on the accompanying diagram
the values of cp in terms of the pressures for each
set of experiments where the temperature was
substantially Constant. It is seen that the results
obtained by Griessmann and by Jones agree very
satisfactorily. Also the results obtained by
Lorenz show a general agreement with those of
Griessmann and Jones, but are more erratic.
The values calculated by Linde's equation
agree fairly well with the curves given at low
pressures in some instances, but at higher pres-
sures the calculated values are smaller than the
experimental values.
It is apparent that further experiments are
needed, especially at high pressures and tempera-
tures, to settle definitely the values of the spe-
cific heat of superheated steam under the condi-
tions now frequently met with in commercial
practice.
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NOTES ON THE METALLOGRAPHY OF STEEL.
By R. R. WARFEL, '01.
I T will be the purpose of this paper to speak of
I some of the relations that exist, on the one
hand, between the structure and the treatment to
which the metal has been subjected, and on
the other between the structure and the physical
properties.
It is the existence of these relations that make
metallography of so much importance in studying
steel. The structure of steel is very sensitive to
slight changes of treatment and the nature of
this treatment is always shown in the structure.
To understand these relations thoroughly, it is
necessary to have a clear understanding of the
thermal critical points that occur during the
heating and cooling of steel, as these points seem
to be a sort of border line for some of the most
important changes that occur during the treat-
ment of steel.
It is known that if a piece of steel is heated w
a white heat it will cool at a uniformly retarded
rate until a certain temperature (usually between
700 deg. & 900 deg. C) is reached, at which
temperature the cooling is momentarily arrested
or the temperature may even rise. After a time
the metal will resume its normal rate of cool-
ing to atmospheric temperature. Of course the
surrounding atmosphere does not cease to abstract
heat from the metal at this "critical point",
hence, as the temperature remains stationary or
even rises it is evident that heat must be generat-
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ed within the steel itself. In heating steel up to
a white heat, the reverse of the above is true.
Heat is absorbed, causing a momentary stop in
the rise of temperature.
The temperatures at which these phenomena
occur are called the "critical points" and, as men-
tioned above, usually occur between 700 deg. and
900 deg. C. The critical point on cooling is
usually denoted by Ar, and on heating by Ac.
For convenience these terms will be used in
the remainder of this paper.
Ac and Ar do not occur at the same point,
Ac being about 30 deg. higher than Ar but there
is ample evidence that they are opposite phases
of the same phenomenon.
Steel may exhibit one, two or even three criti-
cal points, all occurring however within the range
given above (700 deg.-900 deg. C.) It is evident
that the occurrence of these critical points is the
outward manifestation of changes that are going
on within the metal itself. These changes are
physicial, chemical and structural.
The condition of the carbon changes on heat-
ing or cooling steel through the critical range.
This is shown by taking a piece of steel that has
been allowed to cool slowly through Ar and
dissolving it in dilute hydrochloric acid; the car-
bon will remain as a dark residue; if however, the
steel has been heated above Ac and quenched and
then dissolved in hydrochloric acid, the carbon
140 THE ROSE TECHNIC.
will all be evolved as hydrocarbons. This, of
course, is satisfactory evidence that the condition
of the carbon is not the same after the different
treatments. The fact is explained as follows:
there is a carbon condition stable below Ac and a
different condition stable above Ac. By heating
the steel above Ac the carbon condition stable
below Ac is changed into the condition stable
above Ac and if the steel be allowed to cool
slowly, ample time is allowed for the carbon
to change back to the condition stable below Ac.
If, however, after heating to above Ac, the metal
be quenched, the carbon condition stable above
Ac is retained in the metal by denying it time in
which to change back to the condition stable
at the lower temperature.
There are two theories concerning the harden-
ing of steel, neither of which I will discuss, for
the importance played by the critical range is
identical in both cases, namely: that steel loses or
acquires its hardness on cooling or heating
through the critical range. Steel loses its mag-
netism on heating above Ac, but acquires it again
on cooling below Ar.
Conductivity decreases abnormally and expan-
sion increases abnormally through the critical
range.
I now come to the structural changes that occur
upon heating or cooling steel through the criti-
cal range. When a piece of steel is heated just
above Ac, all pre-existing structure will be oblit-
erated and replaced by the finest structure that
the steel is capable of assuming. This, of course,
it not true of burned steel, but coarse grain due to
overheating (npt burned) and distortion due to
cold work where rupture has not actually taken
place, will all be replaced by a fine close grain.
(By cold work is meant work done below Ar,
—hot work done above Ac).
If a piece of steel is heated above Ac and allow-
ed to cool, the metal whose structure was obliter-
ated by its passage through Ac, again crystallizes,
the grains increasing in size until the metal
has cooled down to Ar, below which there is
no further growth. In other words, the size
of the grains largely depends upon the temper-
ature above Ac from which the metal has been
allowed to cool undisturbedly; the higher this
temperature, the coarser the grains. What is
meant by cooling undisturbedly is cooling after all
work such as rolling, hammering, etc., has ceased.
This reservation is necessary, for performing work
on the steel arrests the growth of the grains and
if the work has been hard enough may prevent
them altogether. Another thing that greatly in-
fluences the grain size is the rate of cooling. The
slower the cooling the larger the grain.
It might be well to state here that as a rule
a coarse granular structure is indicative of a weak
steel lacking in ductility: hence from what was
said before, if the higher the temperature the
coarser the grain and that the coarse grain is in-
dicative of weakness and brittleness, it follows
that the higher the temperature has been the
greater is the tendency to weakness and brit-
tleness.
Keeping in mind what was said about the
structural changes brought about by heat treat-
ment and the relation between the structure and
the strength and ductility I will say a few words
about overheating and heat refining.
Suppose a prepared section of a steel casting be
examined under the micrpscope, it will be found
to have a very coarse structure due to the high
temperature from which it has cooled. This
coarse structure is accompanied by comparative
weakness and brittleness. If now this casting be
re -heated to just above Ac, the pre-,existing
structure will be replaced by a fine grain and the
casting rendered stronger and more ductile.
The Iron and Steel Magazine for November
1905 contains this statement:
"The experience of all steel founders has proved
beyond a doubt that their castings when they
leave the moulds are very coarsely crystalline and
more or less brittle and that reheating to between
800 deg. and 900 deg. C destroys the coarse
crystallization and removes the brittleness. The
physical character of overheated forged steel is
identical with that of steel castings, excepting
that the latter are liable to contain intercrystalline
deposits. One would naturally expect the same
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heat treatment would be followed in each class of
material with the same improvement".
Below I give a table taken from the same arti-
cle that serves to show the influence of re-heat-
ing overheated or fatigued steel to 800 (leg. or
900 deg. C.:
Tensile Strength.
Tons per sq in.
Elongation.
% in 4 inches.












Alternating Bending strips to produce frac-
ture:
Bends. Comparison.







In each case the re-heating influence restores
the tensile strength to that of the normal steel
and the ductility increases to more than normal.
When a piece of steel is burned the cure would
not be so effective, but even in the case of burn-
ing I believe the improvement would be consid-
erable. My reason for believing so is this: If
steel be burned, and the over-heated parts (not
burned) be refined, the ductile steel would to a
certain extent conceal the weaker parts. Under-
stand, there would always be the tendency for
the burned parts to start a rupture that would
extend through the better parts of the steel, but
I believe the tendency would be less when all the
surrounding metal is in a good condition.
I have noted the refining influence of a flang-
ing heat on quite a number of over-heated sam-
ples and invariably when there were burned
spots, this metal all around the burn was in a
good condition.
A few photo-micrographs will serve to fix
more clearly the effects of heat treatment.
Fig. 1 is of a .5 C. steel that has been heated
to 1100° C., and cooled in the furnace. Here
the temperature has been very high and the cool-
ing slow, and as we would expect, the grains are
very large.
Fig. 2 is the same steel as Fig. 1, heated to
1100' C. and cooled in the air. Note that here
the grains are still quite large,but not so large as
in Fig. 1, due to the more rapid cooling.
Fig. 3 is the same steel as Figs. 1 and 2, but
it has been re-heated to 800°, or just above the
critical point, giving it a very fine structure.
Fig. 4 is the same .5 C steel, but has been "hot
worked" down to near the critical range, giving
it almost an amorphous structure.
Fig. 5 is from a .1 carbon steel plate as received
from the mill. The fine, close structure shows
clearly that the steel has been worked down to
little above the critical range. (The dark line
is a scratch on the sample:)
Fig. 6 is the same steel as Fig. 5, but has been
subjected to a welding heat.
Fig. 7 is from the same part as Fig. 6 after be-
ing heated to a flanging heat.
Fig. 8 is a section from a boiler drum that was
broken when the head was being inserted. The





The steel broke without any evidence of elonga-
tion, in fact, like a piece of cast iron. Test bars
taken as close as possible to the fracture showed
the following physical tests:
Tensile Strength.









Certainly with such a composition and physi-
cal tests we would scarcely expect steel to frac-
ture in such a manner.
However, on examining the microstructure car-
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fig. /0.
bonless bands will be noted. These bands are
supposed to be nearly pure iron, and this being
the case, they are places of weakness in the plate;
they are not strengthened by the network of
pearlite that should extend homogeneously
through the steel. These bands form a weak
place for rupture to start, which once started,
may spread to the relatively good parts of the
steel that would otherwise have withstood the
strain subsequently brought to bear upon it.
This is especially true if the bands are near the
surface.
It is also argued that these bands may contain
segregated phosphorus, thereby causing weak-
ness.
Fig. 9 shows the effect of punching the plate
shown in Fig. 8. The plate was 7/8" thick and
the section shows from the edge of a punched
hole back. These punched holes are doubtless
instrumental in giving a starting point for rup-
ture that may extend to relatively good parts of
the steel.
What appear to be fine scratches in the illus-
tration are slip-bands, and become visible when
the metal has been excessively strained.
Around the punched holes the metal must be
very brittle and unable to resist a shock. It can
readily be seen that when a shock has started
rupture at these points, the rupture could spread
through the parts that are really good. In making
a physical test of such a steel, the good material
would doubtless conceal the weakness (Inc to the
carbonlesss bands and punched holes. It is quite
true that had the holes been drilled or reamed
after punching the tendency to rupture would
have been greatly reduced.
Fig. 10 shows a .1 C. steel first heated to a
welding heat and burned, and subsequently re-
heated to a flanging heat.
Note the refinement of the part not burned.
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In closing, I will say that after the steel sec-
tions were polished they were etched by dipping
in nitric acid 1.42 and innnediately placing under
a stream of water, then dried, examined and
photographed.
All are magnified 57 diameters and were ex-
posed forty minutes, the light used being a Wels-
bach burner.
[Editor's Note.—In reproducing these micro-
photographs it was necessary to reduce them, and
the magnification is reduced to about 35 diame-
ters.]
S) •
/c7:9,. 3. Fig. 4.
ALUMNI NOTES.
Mr. A. Eugene Michel, '03, is now with the
Geo. H. Gibson Co , Advertising Engineers, Park
Row Building, New York City, having resigned as
Assistant Advertising Manager of the Standard
Paint Co. The Geo. H. Gibson Co. is not an
advertising agency in the usual sense of the
term, but conducts the advertising of a number
of engineering concerns. Mr. Michel is one of a
staff of three engineers who have had extensive
practical experience in all the important branches
of engineering work and engineering journalism.
On the 20th of January the first steps were
taken by the fifty or more Rose men in and about
New York City to form a permanent organiza-
tion, or Rose Tech Club. Arrangements were
made for an initial meeting, and an informal
dinner at the Building Trades' Club rooms, and
invitations were sent out by Mr. A. E. Michel.
A suitable program was arranged, and Mr.
Charles M. Sames was chosen to act as toastmas-
ter. Mr. Samuel B. Collett acted as chairman of
the meeting, which resulted in the formation of
a club of forty members. Of this number twen-
ty-seven were present at the dinner. The fol-
lowing officers were elected: Pres., Samuel D.
Collett; Vice-Pres., Chas. M. Sames ; Sec.-
Treas., A. E. Michel. Provision was made for
an annual dinner and for meetings during the
year.
Those present at this meeting were:
J. M. Nelson, ex-Instructor at R. P. I., Gradu-
ate Student at Columbia, N. Y.
Chas. M. Sautes, '86, M. E., Jersey City, N. J.
S. D. Collett, '90, Vice-Pres. Elevator Supply &
Repair Co., N. Y.
W. S. Menden, '91, Chf. Engineer Brooklyn
Rapid Transit Co., Brooklyn.
Win. H. Boehm, '91, 'Supt. Dept. Fly Wheel
Ins., Fidelity and Casualty Co.. N. Y.
Arthur Rice, '93, Engr. Cons. Dept. N. Y. C.
Telephone Co., N. Y.
R. E. Huthsteiner, '93, Gen. Elect. Co., Schenec-
tady N. Y.
Maurice C. Rypinski, '97, Pres. The Simplex Co.,
Newark, N. J.
Julian Scholl, '88, Pres. Julian Seholl & Co.
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F. A. Whitten, '98, Condenser Dept. H. R.
Worthington, N. Y.
J. E. Hubbell, '98, Asst. Attorney Pat. Dept.
Gen. Electric Co., Schenectady, N. Y.
J. M. Lansden, Jr., '98, The Lansden Co., New-
ark, N. J.
C. F. Trumbo, '99, F. 0. Blackwell, Consulting
Engr., N. Y.
Jessie I. Brewer, '00, Asst. Engr. Interborough
Rapid Transit Co., N. Y.
C. J. Larson, '00, Dist. Supt. of Erection Allis-
Chalmers Co., N. Y.
R. R. Warfel, '01, Chemist, The Babcock Wil-
cox Co., Bayonne, N. J.
W. A. Peddle, '03, Asst. Engr. Signal Dept. In-
terborough Rapid Transit Co., N. Y.
A. Eugene Michel, '03, The Geo. H. Gibson
Co., N. Y.
Geo. H. Crain, '04, Designing Engr. Otis Eleva-
tor Co., Yonkers, N. Y.
J. Newton Ross, '04, Westinghouse Machine Co.,
N. Y.
E. Bryon, '04, Stirling Consolidated Boiler Co.,
Barbertown, Ohio.
E. H. McFarland, '04, Turbine Dept. Gen. Elect.
Co., Schenectady, N. Y.
Wm. R. Heick, '05, Designing Draftsman Auto-
matic Heating Co., N. Y.
R. C. Blanchard, '05, Graduate Student, Colum-
bia University, N. Y.
R. G. Jenckes, '05, Gen. Elect. Co., Schenec-
tady, N. Y.
H. L. Watson, '05, Allis-Chalmers Co.. N. Y.
Mr. Robert K. Rochester, '01, is now at Indi-
anapolis in charge of the work of elevating the
R. R. lines that are within the city limits.
Frank Newnam, '05, is also now at this place,
employed in the same enterprise.
Mr. Edgar B. Powell, '02, has gone to Chi-
cago, and is with the D. H. Burnham Company,
Architects, in the Railway Exchange Bldg.
Mr. 0. L. Wood, '05, has taken a position in
the Baldwin Locomotive Works at Philadelphia.
Announcement has been made of the engage-
ment of Mr. Charles B. Trowbridge, '05, to Miss
Josephine Hulman, of Terre Haute.
Mr. Cale Wamsley, '98, has accepted a posi-
tion with the Missouri Pacific Railway, at Kansas
City, Missouri.
We have just been informed that on the 17th
of last July Mr. J. T. Montgomery, '98, left the
Roebling Construction Co., to take the position
of ',Manager of M. A. Mead & Co., whole-
sale dealers in American watches, at Pittsburg,
Penna.
Mr. Frank N. Hibbitts, '87, formerly of the
Southern Railway, at Washington, D. C., is now
Mechanical Supt. of the New Haven & Hartford
Railway, at New Haven, Conn.
Mr. Leo F. Dorn, '04, is at the Whipple Art
School, New York City.
The information has come to us indirectly,
that Mr. J. C. Sproul], '05, was married some
time last December to Miss Mabel Warner, of
Ansonia, Ohio. They are now living in Racine,
Wis., where he is employed with the J. I. Case
Threshing Machine Co.
Owen L. (Mexico) Wood writes from Santa
Fe that he recently narrowly missed being elected
governor of the Pueblo of Nambe, in that vicin-
ity. Some kind friend nominated him for the
office, unbeknownst to him, he says, and the re-
turns showed three votes for Mexico against
nearly a hundred for his successful Indian rival.
We wish that the " Colonel " had been elected
to the position, if only for the sake of seeing the




RIVER IMPROVEMENT AT PITTSBURG
By IVAN RALSTON, '09.
'THE problem of the freight congestion in Pitts-
burg and its vicinity has long been unsolved,
and for the most part continues to be so. The
railroads have not the capacity to transport the
entire tonnage of the various products, and a
very large percentage is cared for through the
natural highways, the rivers. Situated as Pitts-
burg is, at the head of the Ohio, the junction of
the Monongahela and the Allegheny, the water
highway is of the greatest importance.
The tonnage of the "Smoky City" exceeds
that of any other city of the world, and if the
tonnage of such large ports as New York, Lon-
don, Liverpool, Hamburg and Antwerp were
combined, Pittsburg would lead by a margin of
7,000,000 tons a year. On June 24, 1903, a
world's record was made by shipping 399,350
tons out of the harbor; this was primarily coal
for consumption along the river as far south as
New Orleans. The estimated annual gross ton-
nage of the Ohio and its tributaries is 30,000,000
tons.
The transportation by water of this enormous
bulk is restricted to periods of the year when
Nature provides a navigable channel. In order
to have plenty of water for shipping the year
round, the improvement by locks and dams of
the Monongahela, Allegheny and Ohio rivers has
been progressing slowly for a number of years.
Of late Congress has made larger appropriations
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for such work than formerly, owing to the in-
creased need of a better waterway for heavy
traffic. The first work of this kind to be com-
pleted was in the Ohio river in 1885, and since
then it has been in continual service.
When the U. S. Government bought out the
old navigation company operating in the Monon-
gahela and Ohio fivers, in July, 1897, the locks
and dams were in very poor condition, and the
improvement of the rivers in that district really
dates from that time.
The Allegheny was seldom navigable for
heavy commerce at any time of the year, and en-
tirely new dams had to be constructed, while in
the other rivers the work to be done was the re-
placing of the old by new, if it was too far gone
for repair, which was generally found to be the
case. This work is under the direct control of
the Engineer Corps of the U. S. Army, which
has an officer stationed at Pittsburg, under whom
are a number of civilian engineers who person-
ally superintend the construction.
There are various designs used in the locks and
dams in this district, but the work with which
this article has to deal is New Lock and Dam No.
2, Monongahela river. This lock is about twelve
miles above Pittsburg by water. The old lock was
built by the Monongahela Navigation Company
and was opened for navigation about 1832. This
old lock was built on a crib foundation filled with
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stone, and its days of usefulness are over; the
dam, too, has to be constantly repaired, owing
to the sheeting being ripped off. The new lock
is situated half a mile below the old one, oppo-
site the Edgar Thompson works of the Carnegie
Steel Company. Work on this lock and dam
was begun in March, 1904, and it is now nearly
completed. It is entirely of concrete and steel,
on a timber pile foundation, and is the largest
lock in the district at present, though Lock No.
3, Monongahela river, will, when completed, be
a duplicate as far as capacity is concerned.
The first real work was the dredging of the
lock site. This was done to an average depth of
about fourteen feet, taking Pool No. 1 as the
surface of the water, and the remainder of the
excavation was done when the cofferdam had
been pumped dry. The excavating being fin-
ished as well a possible by dredges, the coffer-
dam was built around the lock, and a pumping
station established. This coffer was made so as
to permit of the pile-driver boats being let in and
out when necessary. It has been found that
rock foundation would be too deep, and the nat-
ural river bed at this point was good sand and
gravel, so timber piles were driven. This would
guard against a possible scour from underneath,
and make it doubly strong. The piles were
driven after the cofferdam had been pumped
down to a depth just sufficient to float the pile-
driver boats. In the lock proper there were
5,300 piles, driven to an average depth of about
twelve feet. The lock proper was 168 feet wide
and 469 feet long. Lines of sheet piling were
driven around the lock, and also on the lines of
the different lock walls. This sheeting varied in
thickness on the different lines from four inches
to twelve inches, and was another guard against
a very unlikely scour or inundation by the river.
The round piles were not capped, as is sometimes
done, but were left to stick up into the concrete
3.75 feet.
A floor of concrete of 5.56 feet thick was first put
all over the work, to afford a foundation for the
walls, and also the bottom of the finished lock
chambers. The work of putting in this floor was
the easiest part of the whole, and was more pro-
fitable to the contractor than work on the walls,
as no expensive forms had to be built for the
concrete to set in while green. The mix of con-
crete was 1-3-7, Portland cement, sand and
gravel. River sand and gravel to pass through
a 1" sieve were called for in the specifications.
This mix of concrete was used throughout the
entire work with one exception The walls were
faced with a mix of sand and cement, to an aver-
age depth of an inch, wherever any parts were
exposed to view.
The walls were built in monoliths of not over
30 feet in length. The length of these mono-
liths depended entirely on what came within that
distance, but that was the maximum length al-
lowed. Recesses for operating machinery, and
conduits for the filling and emptying of the lock
were guarded from coming at the ends of the
monoliths to avoid cracks for leakage. The
forms for this part of the work were given special
attention, as the finished work depended on hav-
ing the lines and elevations correct in them be-
fore any concrete was placed. The walls were
not built one monolith after another in regular
order, but every other one was put up, the con-
crete left to set for several days, and then those
monoliths which had been left out were put in,
making the solid wall. The building of the re-
cesses for the gates, operating machinery, air
pipe connections, conduits, etc., took more care
than in cut stone masonry, where the work can
be brought up and stopped just as needed, while
in concrete the forms for all recesses and open-
ings must be in shape, so that the concreting
need not be stopped until the monolith is com-
pleted.
The gates for this lock were made of nickel-
steel I-beam and channel frame covered with
plates all riveted solid. The plates were put on
the up-stream side only, and the other side
sheeted with 3-inch white oak. Each gate was
nearly 30 feet square, a little over 20 inches
thick, and weighed 42 tons. The gates shut
against a 12" x 14" white oak sill, and at the
point of the sill was a cast-iron mitre. box through
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which the operating chains were drawn. These
chains were Tg" nickel-steel, and were fastened
at the bottom of the gates in such a way as to
pass through the mitre box and under the lower
part of the gate to the upper end of the gate re-
cess, thence up the wall to the top, being there
wound around a drum. Each gate has its sep-
arate engine to open and close it; these engines
are run by compressed air. The capstans on top
of the walls, used for assisting the boats through,
are also operated by compressed air.
The dam across the river was built entirely
separately from the lock, but on the same gen-
eral plan. It rests on a timber pile foundation
with concrete superstructure. The piles were of
greater length than those of the lock, averaging
'25 feet left in the work. The dam is 808.22 feet
long between lock and abutment, including an 18
foot pier in the middle of the river. The width
is 24 feet of concrete, and in addition a 16 foot
apron crib filled with stone which rests on the
bottom of the river. The forms for the dam
were much smaller in volume than those in the
lock, but were in 30 foot lengths of monoliths.
A movable top, installed in this dam permitted
of the level of the upper pool being raised three
feet in times of low water. A cross section of
this top is the sector of a circle having a radius
of 3' 57,", and a central angle of 590 45'. When
this top or drum is down, the upper side is level
with the top of the fixed part of the dam. It is
anchored to the dam at the vertex of the angle in
such a way as to allow for hinging up and down.
Tbis drum is made of steel plates and angles,
air-tight, and operated by compressed air; it is
made in sections of about 40 feet long, ten on
each side of the pier. This mode of raising the
upper pool has been found to work satisfactorily,
but owing to the amount of acid in the water the
steel work will have to be carefully watched.
Upper End of I,ock, from Guard Wall, showing gates of River Chamber, Middle Wall and
Land Wall. Carnegie Steel Co. in Background.
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SCIENTIFIC SOCIETY.
At the last meeting of the Scientific Society,
on Feb. 18, .Paige, '02, read a paper on "Gaso-
line Railway Motor Cars," before a large and ap-
preciative audience.
The first car of this type was built at the
Omaha shops of the Union Pacific Railway Co.
last winter, under the superintendence of Wm.
R. McKeen, Jr., of the class of '89, and was the
outcome of the competition between the electric
and steam roads for branch road and short dis-
tance traffic.
The latest and most satisfactory type of the
gasoline motor car is a coach and locomotive
combined, gasoline motors being used in prefer-
ence to steam on account of economy, compact-
ness and cleanliness, although the gasoline engine
is not so effective at low as at high speeds.
The description of the car, as given by Mr.
Paige, is as follows: " This car was of the sin-
gle truck, four wheel type, designed for light
branch and interurban service, with a seating
ing capacity of 25 persons. The car was 31 feet
in length, with a low center of gravity and
mounted on wheels 42 inches in diameter, and
weighed a little over 20 tons. The design of the
body was similar to that of a racing yacht in-
verted, the front end being tapered to a sharp
point and the roof rounded off from the top and
presenting no flat surface to the resistance of the
atmosphere, while the rear of the car was round-
ed off to avoid the vacuum produced by square-
ended cars; the wind resistance thus being re-
duced to a minimum.
"Power was transmitted to the axles of the car
by means of a, transmission gear giving two or
three speeds ahead and reverse, on the principle
of the gasoline automobile."
The motive power consisted of a six-cylinder
verticle four-cycle gasoline engine, arranged in
two sets of three cylinders each, generating 100
horse power, !laving a wide range of control and
being very efficient at different speeds and levels.
Contrary to the usual practice this car is re-
reversed by reversing the engines, by admitting
compressed air into three of the cylinders after
the valve cams have been changed by the opera-
tor, the air being taken from the air brake stor-
age tank.
During cool weather the car is heated by allow-
ing the jacket water from the engines to circu-
late through radiators, and in warm weather this
water passes through coils situated beneath the
car.
This car is intended for service on 4% grades
with frequent stops and to run at the rate of GO
miles an hour.
In conclusion, Mr. Paige said: "While deal-
ing with this subject it may be well to note that
attempts are being made to adapt the gasoline
motor to street railway cars, using the engine di-
rectly on the car and not at the power station.
" This means that each car is an independent
unit, and no central station, no overhead wiring
and no third rail is required.
"Because the gas engine is a prime mover and
is direct connected, there are no losses in con-
verting thermal energy into electrical energy at
the plant, no line losses, and cars are unaffected
by central station disasters; and also the cost of
operation is greatly reduced."
TELEGRAPH COMPANY.
The telegraph line is being rebuilt, new line
wire being put up along the route. The old
wire had become so badly rusted that it became
impossible to use it any longer. When this work
is completed, the line will be in better shape than
it has ever been.
The improvements were made possible by the
generosity of the Roebling's Sons Company, who,
through their Chicago Manager, Mr. A. B. Con-
over, gave us four miles of their best galvanized
iron line wire, free of charge. The donation was
secured through the kindness of Mr. J. T. Mont-
gomery, '98, who was formerly Resident Mana-
ger for the Roebling people at Chicago.
The Telegraph Company also received a dona-
tion of twenty-five dollars from the Student
Council, which helped to pay the expenses of
putting up the new wire.
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GLEE CLUB.
The production of Gilbert and Sullivan's comic
opera " Pinafore " at the Grand Opera House
on April 20th, by the augmented Glee Club, will
be an occasion which should draw forth a large
number of Polys together with their sisters, their
cousins and their aunts, to see this standard ideal-
ized picture of life in the British navy. Graceful
young ladies, tall and divinely fair, and some of
them wondrously plump, will flit about the stage,
and exercise their feminine privilege of seeing
what is going on. It is positively stated that
they will not flirt with the young men in the
audience. The gallant Admiral, the dashing
Captain, the rash Ralph Rackstraw, the lovely
Josephine, the soulful Buttercup, and the warped-
out-of-shape Dick Deadeye, will be backed up by
a score of brawny tars, to whom hardtack and
salt horse is as the breath of life in the nostrils.
There is no lack of enthusiasm, and every effort
is being made to make the production a success.
The cast of characters has been arranged as
follows:
The Rt. Hon Sir Joseph Porter, K. C. B.,
First Lord of the Admiralty,  E D Kahlert
Capt. Corcoran, commanding H. M. S. Pin-
afore,  E J. Fischer
Ralph Rackstraw, able seanian,  Wm. C. Knopf
Dick Deadeye, disabled seanian,  H M Shickel
Boatswain,  C. B. Andrews
Boatswain's Mate,  R. L. Smith
Josephine, the Captain's daughter, . Miss Harriet Canfield
Hebe, Sir Joseph's first cousin, . . . . Miss K. D. White
Buttercup, a Portsmouth bumboat woman,
 Miss Dickie Benbridge
Sir Joseph's sisters, cousins and aunts: Misses Wilms,
Rogers, Meyers, Andrick,Austin, Zambrano, Seldomridge,
Mitchell, Hunley, Dodge, King, Lindsley, Woody, Curry
and Thomas.
Sailors: Messrs Modesitt, Post, Lammers, Robbins,
Stubbs, Adams, Warden, Schmidt, Douthett, Tuthill,
Wickersham, Piper, Tyler and Trenary.
•
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EARLHAM, 16; ROSE, 51.
FEBRUARY 10th the Earlham basket-ballteam lost to Rose by the score of 16 to a
on the floor of the Terre Haute Y. M. C. A. The
game was a walk-away for Rose from the begin-
ning, but the onlookers, being mostly Rose men,
found much interest in the game.
The team work and passing of the Poly team
was responsible for the high score, as the Earl-
ham men very seldom had the ball, and when
they did get it they could not get it down to
their goal.
Thurman and Lindeman threw most of the
goals for Rose, each having seven field goals to
his credit. Trueblood and Shickel played fast
and were always on hand to pass the ball along.
Trueblood also got five field goals. Johnson, as
usual, proved his ability as a guard, and besides
found the opportunity to throw two goals from
the field.
For Earlham, Bond, Wilson and Allen played
a good game. The Earlham team made more
fouls than Rose, but only at a few points was the








Wilson, f., . 1 1 1
Allen, f.  0 1 3 0 2 2
Chambers, c., . . 0 0 0 2 0 1
Newlin, g., . .  0 0 0 0
Bond, g,  2 0 2
Reagtn, Lewser, g . 0
Totals, . . . . 2 2 6 3 2 14
ROSE.
Thurman. f., . . 1 0 1 6 3 0
Shickle, f., . . . 1 0 0 1 0 0
Trueblood, c., . . 3 0 0 2 0 0
Johnson, g., . . . 2 0 3 0 0 3
Lindeman, g., . . 4 1 1 3 0 4
Totals. . . . . 11 1 5 12 3 7





Score—Earlhatn, 16; Rose, l.
Fouls—Earlhani, 20; Rose, 12.
WABASH, 26; ROSE, 24.
At the Terre Haute Y. M. C. A., on February
17th, Wabash was victorious over Rose by a mar-
gin of two points, but it took some overtime
playing to turn the trick. The game was proba-
bly the fastest and most 'exciting one ever seen
on a local floor, and at the end of the second half
the score was a tie. In the overtime period,
Sprow landed a long shot, and thus put an end
to our state championship aspirations.
The first half closed with Wabash three points
in the lead. Early in the second half Rose again
forged ahead, and held the lead until the last
thirty seconds of play. A foul goal by Wabash
tied the score, and no more points were scored in
the remaining half minute.
Trueblood was disabled in the second half,
having his shoulder dislocated in a collision with
" Ike " Williams and the side wall. The injury
has kept him out of the game for the rest of the
season. Lindeman's work in guarding Sprow
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during the second half was well worthy of men-
tion, as he allowed the big Wabash center only
one goal, and that was a "horse-shoe."






Diddle, f., . . . . 1 0 1
Freeman, f., . . . 0 0
Sprow, c.. . . . • 5 0 1
Wickes, g., . . 2 0 0
Williams, g., . . 0 0 1
Totals, . . . . 8 0 6
One point awarded by referee.
ROSE.
Freudenreich, f.,g 2 0 2
Shickel, f., . . . 1 0 1
Trueblood, c., . . 2 0 0
Johnson, g.,. . . 0 0 2
Lindeman, g., c., 1 8 2
Thurman, f., . . .
Totals, . . . . 6 8 7




Score—Wabash, 26; Rose, 24.
Fouls—Wabash, 15; Rose, 13.
SECOND HALF.




FIRST HALF. SECOND HALF.
Field Foul Field Foul
NAME. Goals Goals Fouls Goals Goals Fouls







Sheets, f  1 0 1 1 0 0
2 0 2
Fairfield, c. . • 1 0 4 1 0 1
1 0 1
Dorste, g., . • 0 0 1 0 0 2
0 2 1
McKee, g., . . 0 8 2 1 6 4
0 0 5
Totals, . . . 3 4 14 3 7
3 2 9 ROSE.
Thurman, f., . . 2 0 3 4 2 1
Shickel, f., . . . 2 0 2 1 0 2
Wischmeyer, c., . 2 0 1 2 0
1 0 2 Johnson, g.,. . . 1 1 2 1 1 4
0 0 1 Lindeman, g.,. • 0 2 1 0 1 2
0 0 0
0 0 2 Totals, . . . 7 3 9 8 4 10
1 5 1
0 0 0 Referee—Chas. McCormick.
Umpire—Markle.
2 5 6 Score—DePauw, 23: Rose, 37.
Fouls—DePauw, 23; Rose, 16.
ALL INDIANA TEAM.
Below is given an all Indiana team which a
number of newspapers have picked:
Forwards—Freeman, Wabash, and Ritter-
skamp, Indiana Center — Sprow, Wabash
Guards—Lindeman, Rose, and Wicks, Wabash.
DE PAUW, 23; ROSE, 37.
DePauw lost in basket-ball to the Poly team
by the score of 37 to 23, February 24th, at Terre
Haute.
The game was rough, and at times fast, but it
did not come up the Wabash or I. U. games re-
cently played here.
Trueblood was out of the game because of the
injury received the previous week, and Wisch-
meyer took his place at center, outplaying Fair-
field throughout the game.
STATE NORMAL, 20; ROSE, 25.
On March 3rd, Rose defeated the Normal bas-
ket-ball team in what one of the local papers
characterized as "a very fast and exciting game."
We have about come to the conclusion that the
account was set up in type before the game was
played, as no one seems to know just where the
fastness or the excitement came in, unless it was
in the joy of the Normalites that they were not
beaten very badly.
The Rose team was crippled very much by the
absence of both Trueblood and Freudenreich,
and interest seemed to be lacking most of the
time, although in the second half some faster
work was done in consequence of the instruc-
tions given the Normal players between halves,
to "rough it up this half."
Neither of the Rose forwards got a goal dur-
ing the game, and no field goals were thrown by
Rose in the second half.
Johnson played the star game for Rose, mak-
ing four field goals and guarding well.
.6.
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Dodge, '08:—"Is Friday going to play basket
ball Saturday?"
Prof. Williams:—"If you take this cake of sul-
phur out from between the condenser plates, you
do work."
The Rest Club (in chorus):—"You don't
catch us taking that sulphur out."
Jojo (calling the roll):—"I just want to see if
everyone is pleasant."
First Soph:—"How is it that Bennett trans-
lates all of Hunley's Dutch for him?"
Second Soph:—"Oh, they say he is working
for a pipe with Cap."
Wicky (after Mosby translates dezasch):—Now
if you smile when you say Dutch, it's all right;
but if you keep sober, then I will think you don't
know any better, and it won't be all right."
Nourse (mending his cigar with a piece of
court plaster):—"Oh well, it's a stogie, any-
way."
Kerrick (in Physical Lab. ):—"That Jolly bal-
ance must be a funny thing; something like
laughing gas in chemistry, I guess."
HIS LITTLE JOKE.
Prof. Johonnott: —"That curve looks more like
an egg than an ellipse—it does not matter, it is
pretty near Easter, anyway."
Everybody has different ideas, especially
Hatch.
Stock, '08 (in Mineralogy):—"What's the for-
mula for normalite?"
Douthett:—"I. S. N., taken four times."
After Mac had explained to the Freshmen
how to erect a perpendicular to a line by using
30, 40, and 50 feet, Sue Curry wanted to know
how you were going to climb 40 feet into the
air.
Eastwood—"That A. C. quiz didn't phase
me."
Bill Plew:—"That constant is pretty big, isn't
it?"
Prof. Williams:—"No, it is pretty small."
Bill:—"Well, I meant big the other way."
Trenary (in Machine Shop):—"How should I
finish this piece, Mr. Logan, so as not to spoil
it?"
Logan (looking at the piece):—"There isn't
anything you could do now that would hurt it
any."
Jojo:—"Unless you know what an experiment
means, it don't mean very much."
Hath, '08 (translating Dutch) : — " They
squirted cold water in to produce as empty a va-
cuum as possible."





Wicky:—"I hate to teach a boy as one would
stuff a goose to grow liver."
Mr. Homberger:—"Can you give me an ex-
ample of an amorphous substance?"
Mitchell:—"Mashed potatoes."
"Willie's pockets were a livery stable,
And every stall was full,
But alas! Of all the ponies he had,
Not a single one could pull."
[An expression of sympathy for members of
the Sophomore class.]
Struck:—"Jojo looks like St. Peter, going
around with all those keys."
Albin:—"A warped surface is one which is
not in the same plane at both ends.
Johonnott:—"As the lip of the pipe goes back,
what does it propagate up the tube?"
Strecker:—"Air."
Wicky (in Freshman English):—"What will
be your subject, Mr. Dugan?"
Dugan:—"I think that I will write about Ex-
plosives."
Wicky--"What experience have you had?"
Dugan--"I shot a gun once."
Absent-minded Prof. (picking up a hair brush
instead of a mirror):—"My, but I need a shave."
Nourse:—"If Lindsley knows as much about
what he doesn't know about chemistry as the
rest of us know about what he knows, he knows
where his trouble is."
Lindeman:—"What's the matter, Sievers, you
look pale; are you sick?"
Sievers:—"No, I washed my face with soap
this morning."
Mr. Homberger (telling how he had come to
the lab and found the door locked):—"And I
came near thwearing out loud."
TECHNIC. 153
Peddle:—"The uses of chain transmission are
endless."
Junior ''So are the chains."
Soph:—"It's only three months more till
June, and then we'll all he Juniors."
Sproull, '09, attended the DePauw basket-ball
game and seemed very much interested the whole
evening in a copy of the Ladies' Home Journal.
"I fear," slid the postage stamp on a student's
letter to his father, "that I am not sticking to
facts."— [Ex.
Prof. Johonnott: —"A person gets a little puz-
zled when he is standing at the board and being
talked to—I know bow it is myself."
Mr. R. D. French, a graduate of Worcester
Polytechnic Institute, has become a member of
our. Faculty as instructor in Civil Engineering.
The Senior Civils are having their usual fun
with the hydraulic apparatus in the Engineering
Lab. Obliging Freshmen are usually the vic-
tims.
Brennan, '09:—"Sproull, every time I see you
I think of a telegraph pole."
Sproul': —"You needn't talk. You wouldn't
even make a good-sized insulator."
Johnson and E. P. Lee are testing the new in-
direct heating system which has been installed in
the main building. This test is to form their
thesis.
While the Poly Pinafore opera troupe was en-
thusiastically holding a rehearsal in the Assem-
bly Hall on the evening of Feb. 19, the room was
suddenly i:Ivaded by some thirty young ladies,
under the leadership of the Misses Mees, Mrs.
and Prof. Williams, and Mr. A. G. Adams, who
seated themselves at the far end of the hall and
politely listened to the music, such as it was. An
adjournment to Jojo's precincts was soon made,
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where the solemn, learned benches and tables
were spread with sandwiches, doughnuts, olives,
pickles and other things. The sacred beakers
of the physical lab were used as drinking cups,
and a candy heart bearing the legend "Do You
Love Me?" was placed where Jojo would be sure
to find it. An attempt to dance the building to
pieces was afterward made, but that failing, at
half-past ten the premises were vacated.
EXCHANGES.
THE TECHNIC does not, as a rule, criticise
other. college papers, but we have noticed a ten-
dency on the part of one of our exchanges which
we think is deserving of criticism. We refer to the
Polytechnic, of Rensselaer Polytechnic Institute.
On several occasions we have noticed that they
have printed jokes original with THE TECHNIC,
and given no acknowledgment whatever. The
names of the persons were changed to suit, but
otherwise the jokes were copied verbatim.
We are glad to have our jokes copied, and feel
pleased to think that we found some that are
worth reprinting, but we should like to be given
credit for them.
"George Ade is an Alumnus of Purdue, and
the scenes and atmosphere of 'The College
Widow' are distinctly representative of Pur-
due."— [Purdue Exponent.
When we remember the quick conversion of
"Sport" Hicks from a green country lad to a
"red-hot sport," and the importation of "Silent"
Murphy for a special course in art and foot-ball,
and the artful dodging of "Stubby" to avoid pay-
ing last year's board bill, we cannot help but
wonder if it is these incidents which lend this
atmosphere.
A maid, a man,
An open fan,
A seat upon a chair,
A stolen kiss,
Six weeks of bliss,
And forty years of care.
—[Georgia Tech.
APPLIED MATHEMATICS.
"My daughter," and his voice was stern,
"You must set this matter right,
What time did that Sophomore leave the house
Who sent in his card last night?"
•'His work was pressing, father, dear,
And his love for it was great;
He took his leave and went his way
Before a quarter of eight."
Then a twinkle came in her bright blue eye,
And her dimples brighter grew:
"It's surely no sin to tell him that,
For a quarter of eight is two."
—[The Review and Bulletin.
As Charles was going out one eve,
His father questioned "whither?"
And Charles, not wishing to deceive,
With blushes answered "with her."
—[The Franklin.
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An Engine Test in the Power House of the New
York Sub-way.
A fifteen hour test of one of the 7500 horse
power generating units in the Fifty-ninth street
station of the Interborough Rapid Transit Com-
pany has recently been made. This test, which
was made to establish the builders' guarantee, is of
especial interest because of the unusual size of
the unit. The power plant contains nine of these
units, each one capable of developing 12000 horse
power at maximum cut-off. It was therefore
a matter of considerable importance that they
should fulfill the specifications as to economy.
"The result of the test, made under conditions
approximating the contract requirements of 7500
horse power, 75 revolutions per minute, 175
pounds steam pressure and 26 inches vacuum,
was a consumption of 11.96 pounds of dry satur-
ated steam per indicated horse-power hour, or
well within the Allis-Chalmers Company's guar-
antee of 12.25 pounds. The steam consumption
per kilowatt hour at the switch—board was 17.34
pounds. The final results also allowed for boiler
leakage, this being determined by a separate test
of 24 hours duration. The steam was of 100.28
per cent quality, that is, slightly superheated, as
it was easier to make allowance for superheated
than for wet steam. Correction was made to
reduce the superheated steam to equivalent sat-
urated steam.
A short resume of this test is given in the
Electrical Age for February.
C. J. Larson, Rose 1900, was one of those
in charge of the test.
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A Gasoline-Electric Car.
One of the schemes often proposed for the
solution of the traction problem, is the use of
a gasoline engine in conjunction with a dynamo,
on passenger cars. This scheme has been recent-
ly tried in the West, and we now notice in a
number of the engineering papers, descriptions of
a car just put into service by the Delaware
and Hudson Railroad. This car is of rather
composite make up. Its electrical equipment was
furnished by the General Electric Company ;
it was constructed at the Schenectady plant
of the American Locomotive Company; and the
gasoline engine installed in it was furnished by a
concern in Birmingham, England.
The equipment has a great many novel features.
The engine has six cylinders, 9 inches in di-
ameter and 10 inch stroke. They are placed
horizontally and are opposed. The valves are all
positively operated and the cylinders are water
cooled. A novel method of starting is employed.
Shells filled with black powder are used to pro-
vide the initial charge. This is considered the
most powerful unit yet built for this class of
work. It develops 160 brake horse power at a
speed of 450 revolutions per minute. The start-
ing shell is fired by means of a hand trigger,
very similar to the mechanism of a gun, and the
load is immediately taken up by the other cylin-
ders containing their regular charges. Jump
spark and low tension ignition are both provided,
current for the latter being furnished by a mag-
neto, driven from the engine shaft. The cooling
water, after absorbing heat from the cylinders of
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the engine, is passed through coils in the car and
provides sufficient heat to keep the car com-
fortably warm. Current is furnished by a 120
K. W. generator, direct connected to the engine
and generating current at 600 volts. It is to be
noted that this generator operates under peculiar
conditions. The field excitation at starting is
weak, and a large current at a low voltage
is required to give the necessary torque. The
generator is therefore equipped with commutating
poles and is separately excited by a 5 horse power
generator, placed on top of the main generator and
driven by a Morse silent chain. The system
admits of a most economical method of control,
namely, that of varying the voltage by varying
the field.
In general appearance the car resembles a
standard combination railway coach. It is 65
feet long and weighs 65 tons. The car was
not designed for high speed, but on its trial trip,
it made an average speed of 35 miles per hour
and at times it exceeded 40 miles per hour.
Cement Production in the United States.
The Engineering Magazine for February pre-
sents in an article some more interesting statistics
relative to the extent of the American cement in-
dustry. The production of natural cement has
decreased somewhat in the last six years, but the
rise of the production of Portland cement is marvel-
ous, and gives one an impressive idea of the
extent to which this material is used in modern
construction. In 1880 the total production of
Portland Cement in this country amounted to
42000 barrels, with a value of $126,000. In 1905
more than 31,000,000 barrels were produced at a
total value of $29,000,000. This shows an in-
crease of production in fifteen years of about 750
per cent.
The Electric Locomotive in a Snow Storm.
The Railroad Gazette for February 16th, gives
a good account, improved by splendid illustra-
tions, of the action of the New York Central's
electric Locomotive No. 6000, during a snow
storm. At the time that the locomotive started
on its test there was about thirteen inches of
snow between the tracks. The protected and
unprotected over-running third rails were both
completely covered. The flanged plow, used
to throw the snow out from between the track
rails did not send it clear of the third rail, and
it Was found that from the standpoint of the third
rail operation. much better operation would have
been had on the over-running unprotected rail
without the plow. On this account, the unpro-
tected over-running rail finally became so badly
caked with snow and ice as to make it almost
impossible to run over it. The under-running
rail gave very satisfactory service. On the
whole, the conditions of the test were more
severe than those likely to be met with in prac-
tice, and it was demonstrated beyond a doubt
that the locomotive will operate satisfactorily,
even in the worst of weather.
Detroit River Tunnel of the Michigan Central.
The Railroad Gazette for February 16th and
23rd, gives a detailed description of the project
now under way, for constructing a double tunnel
to convey the traffic of the Michigan Central
road under the Detroit River, at Detroit. Be-
cause of the tremendous amount of shipping
which passes through the Detroit River, a bridge
built at Detroit would necessarily be of unusual
construction and the only feasible plans for a
bridge which have been presented, require a
complete rearrangement of the terminals. The
present method of ferrying the trains across the
river to Windsor, is so slow as to cause a great
congestion of traffic in busy seasons. Some such
step is therefore demanded.
The method of construction and the exact
dimensions of this tunnel have not yet been
decided upon, but in general, a plan similar to
that used in the construction of the Pennsylvania
Railroad tunnel at New York, will be followed.
The tunnels proper will consist of two parallel
tubes, constructed of concrete and steel. These
tubes will be approximately 22 feet in outside
diameter and 18 feet in internal diameter. The
height from the rail to the top of the tunnel will
be about 16 feet. The subaqueous part of the
tunnel will be about 2600 feet long, but the total
length will he nearly a mile and a half. The
extreme depth under the surface of the river will
be about 72.5 feet. Electric traction will be
used.
